10/584776 

[0001] v^^j^-d^mmmmnt^(Dmm:ipm. ::.<Dmmmm\^^fc 

[0002] i£¥. ^W}immmmi^i:xm^m^m^(o^m.m.k\.xmm^tix\>^^v^^ 

[0005] ±fEllMt:^ML. ^ikW^4oll^^iJlXlSB#<7)f iltb^iiUri'Jb. 

5o >|^Si|#fF^6090505^-^i|#FjB2004-103340^^^-e«. 



2 

iataB{*2A]j!^5cm. m^Tcm. 2Bm7tm. 3Bm7cm. 4Bi^5c»^^tf'a- 

[0008] :^mm(Dv^^j>^—Ammm^m^m\-i. muu^ij^mm^^i^k-r^Am . ^ 

iimvxm. m'0(D^mic\-immmitm^'^tsmmmm^thx\^^^. ttc^^m 
^^m7cmtmmt(D^mmit^m^h^j:^BmtAmt<Dm^m:d^bfs:*}.is^m^B 
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• [0009] [miAmiAn:^mM<Dmmmmi:^x^v^^j^~d^mm.mnmm^(Dmm:fj^ 

m:)jm^i^n^fH2y^'ryzf^7sk-tm^Mxh^o 
[m2Dm2D\±^mm(DmM(D]\^mt\tm^j:^u^:i^mzj:^V'^^-i>^—iknMm 

[0010] 1 ©TO^ 

2, 2A mm^m 

3, 3A ^mmitm^^t^^m 
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4 maWL 

5, 5A lEm 

6 My-K 

7, 7A 

8 At^y-K 

9, 9A ±/<U—^ 
10 

11 ^M^— ^ 
12 

13 jEtSte 

14 Mmt5 

15 ;^;=^'5r.yh 

[0011] ^mm-^'i-t. Mmmx-h^m$-mmm(D^t\,^mm^^tj^m^^m:mi^tu 

[0012] *-froi5^iA^™^#5®Jit:^&{;iov>rrai-5o llliA~0iD(±r(7)J; 

[0013] miAnm'\-^Tyy^mxw^i^^thtiMU^^i^^^vx\^ itt> ^ 

mm^^i^t-r^mxh^. :z:ix^±mm. Ata<^^^^cm#^±}-^#^#x:''ccv^ 

^^m7tmtmmt(D^mm^t-^mtf)^b^^^o mi^Ty-yxnAm. ^fcf*. Ati 

tB^t<D-iM:^mxm0.^^fzm^^i^'i^^^B^tii-±0^umt-t^. 

[0014] ||2^x>;/:/TiilEllB{:i^-rJ;5l-> ■9:*t1^^^lo^E{;i^mt^^2^#*-r?)„ 

^mun<D%nm,^(D^m^7r:LrX^^:5„ 
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[0015] :L(Dx^izi.X'^mnn^m^-t^t. mmun2^jmuw.^i<Dmm<D-mim 
[0016] i^fzmm^'^t^m^-*^h^ji^Mmi^i(Dmmi^mmmm2^^mHm^'^xm 
[0017] m2A^m2i:)\'X:^mm(DmM<Dmmt\tmfj:^v^^j^—^mMm'^mm<Dm 

[0018] m2c\c7jk'r:^mxitmmm2A^mmi^i{^mmi^^vx\^^fj:\^\ iotzib 
. mmmm^u^<^^±^ m2DkC7ik-rxoi^^mm.m^mmm2Ai!>mmL^ 
-rv\ x^xmm^i(D±mm{z.m.mm^m^^mfmtmm^mmmt!^^^ 

[0019] iiic(::^-rj;9i-. mm^^mmmum2(Di^xi^ts:<. ^mmtm^^ts'^ 

mm^i^mmmmL<mRft^^f&:ii.x:k^^i:^-^m^m^^±^^t^o ^(otzi^ 
, m^x'i)^o4^>'Bmii^m.^vti:\f^^m3^m^!S^^m7!>^h^o 
[0020] nu^^i^M^ir?>mm^t^mti.xi-t. mm^^i^t-t^Amt. 
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=^y^)V (Ni) , ll^(Cu) , ^^^y-Zf'T^^iM.o) , ^(Ag) , ^^:/(Ti) . v^/Vzi^'>A(Zr) 

[0021] ew^^i^1llfifei-5At@^BtB«, m.^fB*/c{i^^H^«(7)^J^:6-e>?:e5C:t/5>M 
^m-a-t^^Ata, BtBi:tj;6StJ^5^^a^f-ji^^aK<7)MJ^;&^^?t^5^t^5M*U\ 

a 

^5>W-e#^tl^t°-iJ^(7)^flfiiliSy6^P>, -y=c!7— (Scherrer) (^^^ffi V ^T^feS^t 

[0022] nnm.^ 1 {-ji:^#«$-i±^M*it^^2^b-c{i. Ammmfiif<Dmm 

[0023] Ig^niSfi, ^«»{Cj^mUT^m7c*^fc"90. 05fig%J^_h5. Ofift%£jlT-C 
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[0024] mmsizx^Mmn^Komm&'^i'ii. mmm2(Dmmm^mt^'^^:iinzxr) 
m%sxTKmm-r^o mmmn2<DH^mtn. 9m&Vo^m(Dm^. M3;5Si§ 

^ru 20m^y'g^m^^kmmmt(DRftm^mm\tfj:-Dx^w^mmf)m:k-r 

:^i-2)o lo ^ m^m^^tM^m^^d^^^ ^(Dxm.nmt(Dmmmm^m'p 
x^x^nmmm^^i&T-r^o 

[0026] ±^(Dmi^TyZftVXMU^^l^Bm.'r^:ljWit{.X\'i^ ^J^-zU^/U-^, Jllft 

[0027] ^2^x5/7'^bT. m^mi'f-i(D^m(D{}?'fj:<th-m^mmm2^H^^:b:^ 
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[0029] ||l~||3;^7"5^7°(i, jifiJ^cC^fb^^Iiit^m--^.^^^^ Tfg'I^^IS^ti^. foSVN« 
[0030] 2fe{;i7^^BJ<^l|j5fe<7>?i^lii^j:5y^^A-^®m<Dfllfife(;iov ^TP^^B^c|fe0J-r5 

[0031] iEi^5{C«jEmy-K6;5S^|^$;rL, A1l7{C{i:fttiy-K8;05^^$tLXl^5o iE 
list A117t{iir/NV-i$^9^in^bTm^-a-^5-&e>tv, II® $>§v Mi^»fBn;i5|ii|ffi 

IEliy-K6f4^JR<^-^l l<bmM6<J{^S^^$Hfcit P^4^c^gg$;}^T^^^o At^ 
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[0032] m4\t^wM^Mt(DMM{^x^v^':7M^—d^Miikt\.x(D^-f>mn.nL(Dm^w^ 

[0033] -km?. 7Ati. JiitUfcAffiW4t^«^Ji;^-^tPo i^»^J(ct±;jx°yT^y/H:t(j^ 
T. PAA)^P^f"l^>-^\?v?3i^^*tt-^ft:7i^;5»SJiVNbtL2)o :fttS7, 7A(i^tLi^ 

^ic. _baibyt:&®*t^t-*ru. mmmt^mmt^m^vxmj^vxi,x\>\ mm 
m^^^'^m.. £^m^!t^cxj£m\^tc'^xm'^<D^m:i^m\^xm\'^^:Ltx^ 

[0034] lEms. 5A[i. IE|lWI4(?StlK) i:bTc7?U^'^7Alt^i^fbir^i:. *£«^Ji:':»»J 
t^tlo fS^lK^UT. jEllSdfiLiCoO Ti^f. IEtS5A{C{±Li MnO , Li Mn 

2 0. 55 2 4 

O . Li Mn O fi:if^m\i^i>o f^mMtVX\-t. yt^V^^yityf^V'r^^iUT. PVDF 

5 12 2 4 9 

-t^o :L(DXoi^\^xiEm5m%h^^o lEissAfi. mi^Kt. w^mi&. ts-t-vzf 

[0035] (^JS<7)fl^lil) 
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[0036] nmmmuT(DXoi^i.x^f^i.tz. mmm^t^^i^n^t^. ^m^t/w/^ 

94. 4:5. 6tfj:^Xo{ziE:^Lrz. ^(D)B,^n^l. 2kstmmi^>^(D:^T:yi^7.yi^ 
-;W^300kg^^tgl!j4<-yi-^/U|SS(cg:ALfCo ■tVXmm.P^^TJ^=i'y:ti':^xm. 

BIB) tsi(Am)t7b^<t>ts:^mtin^i^nfco mp^n^i^TEMi^xm^itct:!^ 

2 

[0037] 2felC]^m^W2T-fc6AB^^-^#§i4CAtb. 180°CT-eiOR#rB^Kgg^J^m. ^ 
-/V^/l-i^g('1S:AU/c„ ^UTil1>S8mm, fg»]^1200rpm-e30^rBll$5L. ^ 

x^\cvxmm^i(oMmm^27!)mmvtiu^(Dmm\^mmmitm'^t^m 
mi.xmMmm^^m^'^fc^^>'^^:i^t:^:^x^m^'-^h^mco 

:^Uz^-k^^^nhm<Dmmit\t. mmiP- 1 : ^^ytHIS : PAA= 20 :80 : dtV 

i5^m^mn.m^xMm7<Dm.mm^mtc. ^coaM^^/i^ufcm. $b(ci8o 
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[0039] ^^*:^ciEts5(7>(^»^fe(co^^-cl^iB^-r5o lEmm^-ch^ucoo Li co tc 

2 2 3 

3 

2 2 

[0040] i^izmnL<Di^u^mi^o\'^xmm-t^o iEm5\^Tju^=^^j^m(oiEmv-¥6^ 
[0041] mi^J¥i*. ^<DT\^yt^v^^\i'uym<D^mM (m^-ar-r ) ^gau-c. nw^o^m^ 

4{z:iSJtttL-CV P :0^P>. ^5"^:/;^->K^-h (EC) 

6 

o ftlSR^tti^T'^^U. iligSOmm. a$48mm, Jl^Smm, g5tfm?l!l^ 

[0042] '^tcitm(ofz.if><o-^>^y/\^Lcm, mmn.^u^^mm2^Hm't^mmt:m 

ffi^^fc„ rtHi^:J'M±. i?->:7'yULEltPliil<7)@?lfetri^^Ly5:o tb^rofc^jO 
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[0043] ih:/7Vl'LE2~i^:^3:^yWLE5(^ffi^l!l{±. -tl-:/7°;^LEl(^i^KlCioV ^T, W^^iiF 
ll:i#«i-5i^»t>*m^^xfc|^i^i'{i1^V:7'/i'LEli:|Rltllt-LTf'^MUfc^ 

[0044] •9-x7°/^LE6~-^^:^/^LEl -^^y-f }\^\JE.A(D\'^mz.^\ ^-r. ©TO 

^H:i#«^-li:5^*TO2(7)S^^x.fciiil^{*f-v^7VLE4i:ls]1tt-b-C{mu 

5, 0. 1. 1. 2. 5fi*%ibfc„ w4^bcDf->->^/^^ffiV^-ClSIII3(D^m*©^#% 

[0045] ihvy/l'LE12(Dm?tb.{i. i^V:7'/^LE4(D^^M^^4SV^T. "STO^^l^AtacO^^i 
Lfcj^^ft. 1?->^/^LE4^P^lCf^MbfCo -!f^-:7°7VLE13~f->y;l^LEl 

;tfctJl^{±. i^>'y/ULE4i:[S]«(7)®m^f^KUfCo ^r-eiliJ;b{4Ti;05±TTiSi 

2 

ftl : Is f-i^7"/VLE14-e{:i2: 1, if>'-7°y^LE15-Cii4: ItLfCo ^tb^t^f-^-T^/W 

[0046] 1f>7'/VLEl6~f-:/://^LEl9(Dffi?&{4, ih>':7'yULE4(Of'^M(-*5V ^■c. Bt@^ 
ff^^-r53l^^M^Ti;?)^bNis Fe, Zr, Wi:i^;tfc^.i:4^^1-{i. -y->'>'VuLE4i;|^ 

[0047] iJi±oj;5l-U-Cfmb;rcifv:^/i-^l^T<^J:9{-bXi¥fffiLfc. 20°C(c^^Lfc 
IStM t^^i-ev ^mB#{4m»E0. 2C, ^Jh®ff3. 3V, SfemB^{±m^iE2C, ^!kM. 

j±2. ov(D^ii¥x\ ^mM^'^mm^WLmvtio ^:lxo. 2cki±5mmx'Wi$mm 
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[0048] m^%tkm.-v-4i!^/^um.^n^tzo 2o°ct:i^^LfctaMco<f -^-^ ±mmc7t 

[0049] [^1] 



fy 


Si:Ti 


as 

BfS. 
TiSi2:Si 


(wt%) 


mmnm 






(%) 


0/Si 
(wt%) 


(%) 


LE1 


94.4:5.6 


1:4 


9.5 






AB 


7.2 


0.20 


86 


LE2 


KB 


6.9 


0.20 


82 


LE3 




7.8 


0.30 


91 


LE4 




6.4 


0.20 


92 


LE5 




9.3 


0.29 


94 


LCI 






AB 


13.2 


7.12 


71 


LC2 






mm 


17.5 


8.94 


75 


LC3 




11.7 


0.02 


77 



[0050] [«2] 



14 



7> 


Si:Ti 


TiSi2:Si 


(wt%) 






mm 


(%) 


0/Si 


(%) 


LE6 


94.4:5.6 


1:4 


0.51 








97 


5.00 


81 


LE7 


0.98 


8.8 


2.00 


83 


LE8 


1.9 


8.1 


1.00 


85 


LE9 


4.8 


7.2 


0.50 


88 


LE4 


9.5 


6.4 


0.20 


92 


LE10 


18 


6.3 


0.10 


90 


LE11 
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7,4 


0.05 


84 



[0051] [«3] 



7> 


SI:TI 


sa 

TiSi2:Si 


(wt%) 








(%) 


0/Si 


(%) 


LE12 


100:0 


0:1 


9.5 








6.1 


0.18 


90 


LE4 


94.4:5.6 


1:4 


6.4 


0.20 


92 


LE13 


85.1:14.9 


1:1 


7.6 


0.24 


92 


LEU 


79.4:20.6 


2:1 


8.3 


0.37 


92 


LE15 


74.5:25.5 


4:1 


9.5 


0.49 


94 



[0052] [^4] 



fy 

7> 






(wt%) 








(%) 


0/Si 
(wt%) 


(%) 


LE16 


94.4:5.6 


Si-Ni 


9.5 








6.5 


0.41 


90 


LE17 


Sl-Fe 


6.8 


0.60 


90 


LE18 


Si-Zr 


6.3 


0.32 


91 


LE19 


Sl-W 


6.1 


0.20 


91 



[0054] ^ttdStb. i^-V^/^LEl~-^^>7°/^LE5^iV^-rttt>^pIi^^a;5M^$<^i'?. ^ 

iRi±ufco{:i. 'mm^^t^m^<D^mz.mMm2^m.m¥[m\^xmnm:¥[^- 

[0055] i^^:7°/VLE4, i^:/y/^LE6~•9->':7°/^LEll-e{*. ^^m2f204^'^(b$-ti:-5 
/c^^t#;tbttSo 0Sl:%^^^fc1^:^r/ULE7-C{*. ^»M}t'^dS85 

[0056] f->:7°^ULE4, t>->'7°/^LEl2~1^>':7°y^LEl5-T:1i, ^t^^K^IM^^^T 

•9. Affi*3j;tmffij5^e>'5iai^:/:7"/WLE4, i^X7'>'^LE13~^^i^y^LE15©;l^;6^ 
^l:M^^*;65|Sl±LTV^5„ m{iBtB<^#^E{ci9. iwi^ft-fkirj^WM^Jt^ 
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Bll(Cjott^31#^JR11^f-V:r/WLE16~-t)->':7V^LE19(Dj:9(-Ni, Fe, Zr, W 

[0057] {mm(Dmm2) 

m-t^o ^-ri^>'://^CEl(7)f^M^-llilcov^-cm^;!i-5o 

J:b-e82: 20 : lOOf iJ-^-e?S'^U«1^'^^J^PMbfCo ^i^mi-^'a'^J^il:#4mm. 

[0059] ik\^iEm5A(Di^m^m^m.m't^o ~mt-^>'^i^t7kmtv'f-^j>^^'e/Htx 

O. 55 2 

T-12B#F^^Jtb. IElS5A^#fc„ 
[0060] £i_b(Dj;5(;iLT#P>tbfcA<S7Ai:iEffi5A^fflV>-C«?lil%f'^MLfCo «M^3£ 

LfcA1^7AtjE<^5A^(^rBll-. :!}^y:/ntVi^M<?)^i^^)&^e.?'ceS-fe/^V-iJ^9A^ 

7A(D^^n'en(Dv^^j^izM'r^mm^^\^<ti:-ofc.mz.mmtvx(Dm£itov 
kti^-d^. iEm5A(7)V'^^j^\^n-r^mm^+2. ov^w^^j^^tJEmsAo^it 
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A^41. 3mg, AtS7A^4. 6mg, ])^^J^^^A. OX 10"V^<!:LfCo 
[0061] %m''^\^\^^m^^t\.X. frmitT'T'otV^':^— ;l^^^.-h : EC : iy;^V^^y:3L.9 
:/=l:l:l<DrJl-g-^§^Jit^j^V^fCo *7t5:f#J:^iUTLiN(CF so ) ^lX10"'mol 

3 2 2 

[0062] mk[z.iEmmiz^t^\^^xis^^yY\5^mr^^ mm-r^zLkk:^x.v)-^:y'f)vcE\ 

[0063] f-:/7"/WCE2, f->^yUCE3(^mvik{i. iEl-^$tHSf^^;tfci^Ai5'l'{ii^>'yyUCEl<b 
|5imi-f^Mb;rc„ f->^7°ywcE2{;ifflv^fcLi Mn o -®5{b-^>';^f>'i7K^{ky 

4 5 12 

t-e#fco -f-:^/^CE3{;:ffiv^fcLi Mn o \tmM-^i^iS:yti^m.{\:.^)^'>Kt^^ 

2 4 9 

[0064] *fctbt5^^Dfc«)(Z)i^v:7°/^ccl^4, «TO^i{-^^TO2^#*-r5MS^^ 
M-fr-r. ¥*iet--®tt1^i^^i{^^*Wi|s|-2^?g-g-Ufco 1^:^yi-CEii:l^ 
1il<^®?&^f^MLfc„ Jtil50fcl^6(Di^:/:7"/^CC2~^^>-7'>'^CC4{i^i^m^ f- 
i^/^•CEl~1^:/://^CE30f^^^c^oV ^T, -Sr^-^lniL^^i {:i^*@$fb#3^^tf ISIJi 

>yy^cEl<7)^tM^^*5v^•r. Atl*^i|s^(^iiM. :fti^7A(^f^$^. iim<^ss!(^-r'<T 

J^Jl^tt. -9->'7°/uCEl<hP1tommS:ft^LfCo 
[0065] lJ;LJiOJ;5t-UTftMUfc1^>':7'yu^tATt^J:9{-U-Cif fffiUfco 20'C{::^^bfc 
ffi^aif <7)4'T?. ^mmsit. SJ[®®iJit^:'t>0. 05C. %mM:3tW^Z. OV. WlWM± 
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[0066] m^mkm^^^^^i^uwi^n-^fco 2o°ctci$^Lfcifisif o^i-e, ±mtmc% 

[0067] [^5] 



fy 1 


3i:n 




(wt%) 


1 




mm 


^ nT 1 

mm 1 
(%) 


0/Si 


(%) 


CE1 


94.4:5.6 




9.5 


*>*) 


mm 




7.2 


0.20 


86 


CE2 


Li4Mn50i2 


7.3 


85 


CE3 


Li2Mn409 


7.2 


88 


CC1 


Lfo.5^n02 






13.2 


7.04 


71 


CC2 






17.5 


8.94 


75 


CC3 


U4Mn50i2 


17.7 


74 


CC4 


lj2Mn40g 


17.6 




76 


CCS 










117 


0.02 


77 



[0068] '\)-lyy'jl-CEl-^^>^Zf/^CE3t^l^y'j\-CC2^^>^/l^CC4t<Ditm^hl-i, ^ 
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[0069] fits, mmcommi. 2-cnmnmti.xm%'mnm^m\^^x\^^^fjK ^nh(D^m 
9:Rmm^m^\.tcmmmt:m-r^FimmmM'^mmmmmmL,xm^^ 

Mmnh^^^mj^<Dv^^j^-dim.m\z.mm\^mm'r^^t7!>^x^^. 
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21 



r 
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^ m ^ 



[BIlA] 

1 




[E12A] 

1 



[I112B] 

1 




3« 



[HIS] 




[1214] 

9A 7A 14 




